Abstract -Assessing student work on realistic, openended problems is challenging when multiple solutions of varying quality can be expected. A balance needs to be sought between school-like and engineering-practice-like feedback and assessment of student work if an instructor wishes to capitalize on the authenticity of a problem. This workshop will work with the ideas of authentic assessment for open-ended engineering problems -the idea that not only the problem but also the feedback and assessment strategy can reflect engineering practice. Participants will learn about a four dimensional feedback and assessment model being used with ModelEliciting Activities, a special form of open-ended problem. They will learn to apply the feedback and assessment model to sample student work and how the model can be more generally applied to open-ended problems.
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OVERVIEW & GOAL
Educators of engineers are encouraged to provide students with authentic learning experiences -ones that reflect (aspects of) engineering practice. As a result, we see a myriad of problems derived from industry, research, and community contexts making their way into classrooms. So, students are increasingly getting exposure to problems of a nature they can expect to see in practice. But how do educators assess student work on these problems? Do feedback and assessment strategies approach the same level of authenticity as the problems themselves? That is, do the things that are being assessed match what engineers (and their clients and users) care about?
Model-eliciting activities (MEAs) are open-ended, client and user-driven mathematical modeling problems that require student teams to produce a reasoned mathematical model as a solution [1, 2] .
As with any open-ended problem, assessment of student work is challenging because students produce solutions that are complex (e.g. involve multiple concepts and ideas) and students demonstrate varying degrees of achievement along many dimensions. So, it can be hard to decide what to attend to and at what level of detail. Given this, how can the inherent complexity and nature of open-ended problems be harnessed through the feedback and assessment strategy to promote learning while still reflecting engineering practice?
MEAs meet the definition of authentic performancebased tasks as described by Wiggins and McTighe [3] . MEAs are set in realistic contexts and the students are engaged in applying their content knowledge to address problems for identified audiences in ways expected of, in this case, practicing engineers. During the implementation of these problems, there are multiple opportunities for students to practice and get feedback on their performance and products so there can be improvement. Assessment centers on students' abilities to use knowledge and skills appropriate for, again in this case, engineering practice.
The goal of this workshop is to engage participants in understanding and learning to apply a four-dimensional model for assessing student work on open-ended problems. The content of this workshop is the result of nine years of NSF funded research on open-ended problems in engineering [4] . The four dimensional model was designed to (1) have a high degree of fidelity to characteristics of high performance as described by engineering experts and (2) enable reliable scoring by multiple instructors [5] . The model focuses on mathematical model complexity and generalizability (communication aspects) of student team solutions.
Through work with engineering experts and instructors, a four dimensional model was developed to authentically assess and provide students feedback on their solutions [5, 6] The dimensions of this feedback and assessment model map to the three forms of assessment that Jonassen states are most appropriate for assessing problem solving [7] . They assess: (1) (elements of) problem-solving performance, (2) domain knowledge, and (3) argumentation and justification. This workshop will focus on the nature of the MEA feedback and assessment dimensions, their connections to intended learning objectives, and their applicability to a broader range of open-ended problems.
WORKSHOP AGENDA

I. Sample Problem Introduction (10 minutes)
Following a brief introduction of the facilitators and an overview of the workshop and its goals, the participants will dive into the Travel Mode Choice MEA (as written for students). They will be introduced to the authentic context of the problem and they will be exposed to the data that students work with to develop their mathematical models to solve this problem.
II. Authentic Assessment -Audience Ideas (5 minutes)
The facilitators will define what they mean by "authentic assessment". In reaction to this definition, participants will generate a list of ideas of what an instructor could/should assess in open-ended problem responses.
III. Feedback and Assessment Model (30 minutes)
In an interactive discussion format, the facilitators will walk participants through the four dimensions of the feedback and assessment model currently being used with MEAs.
IV. Student Work Samples (25 minutes)
Participants will have a change to read an actual piece of student team work and try to apply the feedback and assessment model. Participants will first work in teams and then as a group led by the facilitators. As time allows, a second piece of student work will be assessed.
V. Generalization of Model (10 minutes)
There is a risk that participants will walk away from the workshop thinking, "Well, that's an MEA thing, and I don't do those." To minimize this potential, the facilitators will lead a discussion about how this assessment model applies more generally to the assessment of open-ended problems and how the assessment model might be modified for other types of open-ended problems.
INTENDED AUDIENCE
The intended audience for this workshop is faculty who teach with open-ended problems regardless of discipline and wish to extend their thinking about assessment of student work on such problems.
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